Central venous catheterization is widely used in neonatal intensive care units to support tiny preterm babies. Pericardial effusion (PCE) and cardiac tamponade are uncommon but potentially fatal complications of percutaneous, umbilical and surgically placed central venous catheters related to intracardiac position or migration. This report describes a case of PCE arising from fluid infused via umbilical venous catheter. The case study highlights two important aspects: one, occurrence of PCE in a baby with satisfactory position of the umbilical catheter, and second, the life-saving application of basic echocardiography by bedside caregivers for the diagnosis and treatment of this critical condition.
Introduction
Central venous catheterization is widely used in neonatal units. Pericardial effusion (PCE) is an uncommon but life-threatening complication. PCE and tamponade have been reported in 1 to 3% of neonates having such catheters, with 30 to 50% mortality. 1 This complication should be considered in any neonate experiencing an acute deterioration with a central venous catheter in place as it represents an emergency situation which can be fatal unless there is a high index of suspicion, rapid diagnosis and aggressive intervention. Recent retrospective studies of PCEs show the catheter tip to be consistently within the pericardial silhouette. This case study highlights the possibility of its occurrence even with a well-positioned umbilical venous catheter (UVC). Only one prior report mentions PCE with appropriately placed UVC. 2 Use of basic ultrasound skills for neonatal clinical staff is also illustrated.
Case study
This baby boy was one of the twins, born at 28 weeks gestation at 580 g with severe growth restriction secondary to placental insufficiency. He was intubated at birth and received surfactant, following which, umbilical arterial catheter and UVC were inserted and their positions confirmed by chest radiograph (CXR). Initially both were high, but they were withdrawn to appropriate positions (extra-cardiac for UVC on repeat CXR) before the start of infusions. On day 5 of age, the infant received a three dose course of indomethacin for signs of patent ductus arteriosus. He was extubated 3 days later. On day 10, he was reintubated for an unexplained increase in oxygen requirements, hemodynamic instability and recurrent apnic spells. Evaluation for sepsis was performed and antibiotics started. CXR in antero-posterior view showed cardiomegaly with an increase in cardiothoracic ratio (CTR) from 50 to 70% with haziness of lung fields. On lateral CXR performed at this time (Figure 1 ), the tip of the UVC was noted to be outside the cardiac silhouette and above the diaphragm. His blood pressure was normal and he was well perfused. Peripheral pulses were weak and heart sounds were not muffled. Blood gas analysis showed a pH 7.26, P CO 2 -63 mm Hg and base excess À1 mEq.
An echocardiogram was performed by the neonatal clinical fellow, who had earlier received training in neonatal echocardiography. This revealed a closed ductus but presence of a massive PCE (Figure 2 ) with diastolic indentation of the free atrial wall. Attempts to aspirate through the UVC were unsuccessful, infusion through the catheter was stopped and the line removed. Pericardiocentesis, performed through a sub-xyphoid route, aspirated 11 cm 3 milky fluid. This fluid was consistent with infusate on biochemical analysis and sterile. Hemodynamic improvement followed immediately. Follow-up echoes showed no re-accumulation of fluid. Staphylococcus aureus was grown in blood culture and no other focus of infection could be delineated. He made an uneventful recovery and was extubated a week later.
Discussion
Central venous vascular access is commonly used to provide parenteral nutrition and medications for extremely low birth weight infants. Many case reports establish the association of PCE with centrally placed venous catheters. Most complications are related to suboptimal positioning, hence confirmation of position is important. The recommended position for the tip of an UVC is the junction of inferion venacava (IVC) and right atrium.
3,4 Cardiac tamponade is an uncommon but life threatening complication of UVC placement. This case documents the occurrence of PCE and cardiac tamponade in presence of optimal positioning of UVC.
A retrospective survey of records from the past 18 years showed that, of 2186 catheters in 1862 babies, 58.6% catheter tips were in right atria. 5 In response to reports of deaths from cardiac tamponade, some catheters now bear the manufacturer's recommendation that they not be placed with the tip in the right atrium. The UK Department of Health has made a similar recommendation, 6 and the US Food and Drug Administration has supported the same by posting recommendations on its website. 7 In a retrospective nationwide survey of all neonatal units in UK, 82 cases of PCE/cardiac tamponade were reported over a 5-year period, at a calculated frequency of 1.8/1000 lines and fatality of 30%. 1 In a review of 16 and 25 neonatal cases of PCE, respectively, 8, 9 all cases were associated with tips in intracardiac position. Techniques used to estimate insertion length are not adequate to consistently guide placement in premature infants. 10 Although T8-9 has been suggested as an acceptable level on CXR, 11 Ades et al. 10 showed that lines at junction of IVC and right atrium on echo were located at a wide range (T6-11) on CXR. Comparisons of radiographs (anterior-posterior as well as lateral) and echocardiograms showed the former alone to be reliable in detecting abnormally placed UVCs in only 25% cases. 10 Portions of both IVC and superior venacava are intrapericardial and to avoid the complication of PCE, the catheter should be placed not only outside the cardiac silhouette but also the intra-pericardial portion of these vessels (1 cm outside the cardiac silhouette in preterms and 2 cm in term neonates). 12 In our case, PCE occurred in spite of a satisfactory position of UVC tip. We could find only one report of a similar occurrence.
2 Ultrasonography might be useful in determining the position of catheters as it allows visualization of the catheter in relation to cardiac structures.
The clinical presentation of a line-related PCE is variable and can present anytime after start of infusion. In a review of 16 neonatal cases of PCE, the median time for insertion was 3.2 days (0.4 to 13.5 days). 8 In another review, sudden cardiac collapse was reported in 61% while unexplained cardiovascular instability in the rest; the mean CTR increased by 17% (from 0.48±0.07 to 0.58±0.07, P<0.01). 12 The proposed etiology of PCE in this setting is varied. Possible mechanisms are lodging of tip against the beating heart, direct puncture by catheter tip or endothelial osmotic damage caused by hyperosmolar infusates and subsequent transmural necrosis. 13 Infusion of hypertonic total parenteral nutrition could have played a role in this case.
This report also illustrates the use of basic echocardiography as an easily accessible bedside assessment tool. It is perfectly legitimate to hypothesize that this particular neonate would have had a sudden collapse a few hours later and be at a high risk of mortality if the PCE had not been detected by the performance of a quick bedside scan performed by a trained member of the house staff. The kind of scenario described in this report can occur in any neonatal unit caring for sick neonates and widespread availability of bedside ultrasound in NICU's may be life-saving. An increasing number of neonatologists and general pediatricians with an interest in neonatology are performing frequent scans on neonates In conclusion, correct position of UVC may not guarantee uneventful catheterization, and a high index of suspicion and availability of echo skills in in-house neonatal staff could help management.
